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FOREWORD
Our knowledge of Malayan snakes now rests on a fairly sound taxonomic basis , that is to say that a herpetologist with access to the literature of the subject can almost always confidently assign a snake taken in this country to a species already known to occur here. New discoveries will be made and there may be changes of opinion regarding the specific relationships of some of the known species, but these are likely to be few.
On the other hand , information regarding the natural history of our snakes is still scanty. We have little precise knowledge of their distribution, and all too few observations have been made of their breeding habits, food preferences and other aspects of their biology.
It is the purpose of this book to stimulate interest in snakes and to provide simply but, it is hoped, adequately for their identification. If it succeeds in these two objects and so persuades naturalists in Malaya to make and record observations of these most attractive and interesting animals, the author will be more than content.
The drawings and photographs are by the author, but he is indebted to Mr. Foong Kwok Mun of the Raffles Museum for the lettering and labelling .of some of them and for the map at 
INTRODUCTION TO MALAYAN SNAKES
Incidence and distribution. A total of 127 species of snakes has been recorded from that part of the Malay Peninsula comprising the territories of the Federation of Malaya and .Singapore Island, and from the surrounding seas. Seventeen of these are true Sea Snakes (Hydrophiidae) distinguished by their flattened, fin-like tail and, in most cases, wholly marine habitat.
The remainder are found on land and in fresh and tidal waters. Six more species of land and water snakes have been recorded from the Siamese territory south of the Isthmus cif Kra, and future collecting will probably discover some at least, of these in the northern states of Malaya. Three species and two sub-species of Sea Snakes not recorded from strictly Malayan waters have a known distribution whIch suggests strongly that methodical collecting, especially on the east coast, would add them to the Malayan fauna.
From the point of view of zoogeography Malaya is regarded as part of the Malaysian sub-region, which comprises the Malay .Peninsula, Borneo, Sumatra and Java and other islands included in the area thus defined. In the Pleistocene Period or Ice Age the whole of this area was dry land and formed a great peninsula! at the south-eastern corner of Asia, and a fauna developed on it which included a large number of peculiar forms as well as animals living also on the continent to the north. This Malaysian fauna survives in the Malay Peninsula and the above-mentioned islands, which stand on the partly submerged Sunda Shelf, as the area of islands and shallow seas representing the old Pleistocene peninsula is called. . An analysis of the distribution of Malayan terrestrial snakes in the neighbouring territories is given in the last chapter.
The distinction between the mountain and lowland faunas applies equally to snakes as to other animals. Very different assemblages of snakes lKnown as Sundaland by paleogeographers. Repeated ingressions and regressions of the sea during this period caused its shore· lines to vary widely, but it is likely that the present island areas were seldom, if ever, severed from the continent. The Pleistocene is the geolOgical period immediately preceding modern or recent times. Characterised by intermittent onsets of glaciation, it is often called the Ice Age, and is dated fro m approximately one million t o approximately ten thousand years ago .
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THE SNAKES OF MALAYA are encountered in the hill stations and at localities near sea level, and few species are common to both habitats. The change appears to occur at about 3,000 feet .
Classification and nomenclature. The pOSItIOn of the snakes considered as members of the Animal Kingdom is that of a sub-order, the Serpentes, of the Class Reptilia. Their nearest relations are the Lizards, together with which they comprise the order Squamata. The only nomenclatorial categories within the Serpentes with which we shall concern ourselves are the family, subfamily, genus, species and (occasionally) subspecies. The division of the Malayan snakes into families is given at the end of this section . Genera are groups of closely related species, but a species with peculiar characteristics may have a genus to itself. Subspecies or races are slightly differing forms of the same species, usually occupying different territories within a larger or smaller area. The distinct subspecies of certain Sea Snakes found on our east and west coasts afford excellent examples of sub-specific differentiation.
To express the identity of a snake precisely the generic and specific name should always be used in conjunction, the genus only having a capital initial letter . English names are given for most of the species for the convenience of naturalists who prefer them. This has entailed coining a number of names, and in a few cases old established English names have been discarded; instances of this are Yellow-headed Krait (Bunaarus ftavi ceps) and White-striped Coral Snake (Maticora bivirgata), both of which names convey a wrong impression of the coloration of, at any rate, the Malayan form, of the species. For some no English names have been devised; for these future additions to our knowledge of their habits may suggest more apposite names than could now be applied to them.
In all groups of living animals classification is designed as far as possible to give a picture of the evolutionary changes which have led up to the fauna of the present day, primitive forms and those which have specialized in different directions being placed in separate categories. There is evidence that snakes have been derived from lizard-like limbed ancestors, and traces of the hind limbs (though never of the fore) are found in the skeletons of the more primitive existing snakes. In the Anilidae and the Pythons an external vestige of the hind limbs in the form of a pair of short claws may be present. .
INTRODUCTION TO MALAY A N SNA K ES
Specialization in snakes has taken numerous directions. One of the most important is the development of an apparatus for injecting venom through specially designed teeth into victims taken as prey. In some of the Colubrid snakes these teeth are simply grooved, are not much larger than the other teeth and are situated at the back of the upper jaw or maxilla. An advance on this condition is seen in the Elapids (Cobras, Kraits, etc .) and Sea Snakes, in which the fangs are at the front of the maxilla and tubular, and the poison apparatus reaches its highest expression in the Vipers, in which the fangs are also in the front of the mouth, long and tubular like a hyPodermic needle and erectile, the maxillary bone being hinged to the skull.
The Sea Snakes (Hydrophiidae) have the poison apparatus similar to that of the Elapids and are in addition highly specialized for life in the sea, the flattened, fin-like tail being their most obvious adaptive feature. They are most likely derived from a Krait-like Elapid ancestor.
Among the land snakes adaptations for burrowing and for an arboreal existence afford striking examples of specialization. The first usually involves reduction in size and degeneration of the eyes. The Blind Snakes (Typhlopidae) afford the best instance of this, but it is seen also in the Anilidae and to some extent in the Reed Snakes (Calamaria) of the family Colubridae.
In the arboreal snakes the body is usually very slender, this feature being most pronounced in Dryophis, and keels may be developed on the ventral shields, which appear to be of assistance in climbing. The tree snakes of the genus Chrysopelea have the ability to launch themselves in a controlled glide through the air from a higher to a lower point, as do the Flying Lizards and Flying Squirrels. The snake achieves the necessary buoyancy by hollowing the under side of its body.
Some of the larger ground snakes, such as the Hamadryad and the Rat Snakes (Ptyas and Zaocys) are remarkably active and speedy, and the Pythons have the body very thick and heavily muscled, enabling them to overcome quite large prey by constriction. Several groups of snakes (apart from the Hydrophiidae) lead a partly or entirely aquatic existence, and these usually have the nostrils on the top of the snout to facilitate breathing at the surface of the water.
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The Malayan snakes are divided into families as follows:
I. Typhlopidae. Small, primitive snakes, specialized for burrowing.
The scales are uniform, without any differentiation into dqrsals, ventrals and subcaudals. The eyes are rudimentary and covered by the headshields. The pelvic girdle may be present or not;· when present it is reduced to a single bone on each side. One Malayan genus, Typhlops , with four species.
2. Anilidae. Primitive burrowing snakes with scale differentiation poorly d.eveloped, the ventrals being only slightly enlarged. Eyes small but not covered by shields. Vestiges of hind limbs in some species, terminating externally in a claw-like spur. Two Malayan genera, each with a single species.
Xenopeltidae. A family contammg but a single known species,
Xenopeltis unicolor, a burrowing snake with the scales well differentiated. Certain unique and primitive characters in the skull determine the necessity of placing this snake in a separate family. There are no vestiges of the pelvis. 
Colubridae.
A very large family containing by far the greater number of the known species of snakes. SpeCialization for burrowing, climbing and swimming has taken place within the family, which is divided into a number of subfamilies. In some genera the posterior maxillary teeth are grooved and connected with a poison gland. S~ale differentiation into . dorsals, ventrals and subcaudals is usually complete, having been lost only in a few purely aquatic species. Thirty-four genera are found in Malaya comprising 85 species.
6. Elapidae. The front-fanged l terrestrial poisonous snakes, comprising in Asia the Cobras, Kraits and Coral Snakes, and characterised by the IThe term " front-fanged" is here intended to imply that the poison fangs are situated at the front of an el ongate maxillary bone.
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presence on the front of the maxillary bone of enlarged, hollow poison fangs. No obvious external feature separates them from the Colubridae, but absence of the loreal shield is a character common to all of them and exceptional in Colubrids. The Elapids include some of the most dangerous poisonous snakes. Four genera with nine species in Malaya. 7. Hydrophiidae. The Sea Snakes; a well defined family whose most ob~o\1s character is the flattened, fin-like tail. They are front-fanged like the Elapidae, from which they have probably been derived, and some are extremely venomous. Most of them are purely marine and incapable of progression on land, and reduction or loss of the ventral shields is correlated with this, these shields being well developed only in the few species that .come ashore to breed. Eight genera with 17 species are found in Malayan seas.
8. Viperidae. In the Vipers the poison fangs reach their greatest development. They are very long and the maxillary bone, to which they are attached, is short and movably attached to the skull, and bears no other teeth. When the mouth is closed the fangs lie back parallel to the jaw, when it is opened movement of the maxillary causes them to be erected. A broad, spade-shaped head and narrow neck is characteristic of the Vipers. All the Malayan species belong to the subfamily Crotalinae or Pit Vipers, which have a sensory pit between the eye and nostril. All Vipers are venomous and in some parts of the World include very dangerous species, but the bite of the Asiatic Pit Vipers very seldom causes death in man. Two genera with seven species are found in Malaya .
. Senses. Predatory animals generally have the senses acutely developed to enable them successfully to htmt their prey, and snakes are no exception to this rule. In the diurnal snakes the sense of sight is well developed and is expressed in the large eyes of such species as Ptyas korros and Ahaetulla formosa. The pupil of the eye is usually round, but some snakes which are active at night and remain in the open by day have it narrowed and capable of being .contracted to a slit like that of a cat. In the Cat Snakes (Boiga) and the Pit Vipers the pupil is vertically narrowed, in Dryophis horizontally. Degeneration of the eye has taken place in most of the burrowing snakes and is extreme
THE SAKES OF MALAYA in the Blind Snakes ( Typhlops), in which it is vestigial and quite concealed beneath the scales of the h ead.
The eye of a snake is always covered by a transparent scale forming an immovable eyelid. This is renewed when the snake casts its skin, and for a short time before casting, while the n ew eyelid is being formed under the old, the eye appears milky and the snake is blind.
The sense of hearing in snakes has been the subject of controversy. There are no external ear-openings, as there are in lizards, and zoolOgists have conducted experiments which indicate that snakes are deaf to sounds as we understand them, that is to say they have no m eans of detecting and inte rpreting waves of compression conveyed through the air. A cobr:a that appears to be "danCing" to the music of a snake-charmer's pipe does not, in reality, h ear the instrument at all. It merely follows with its eyes the swaying movements of the pipe, which invariably form an accompanim ent of "charming" snakes . On the other hand a snake is extremely sensitive to vibration conveyed through solids with which its body is in contact, so that it is quite well able to hear a footstep.
A snake's sense of smell resides largely in its tongue and in the closely associated Jacobson's organ which is situated in the roof of the mouth. The constant flickering in and out of the tongue serves to collect scent particles from the air, or from any object the snake may encounter, and its withdrawal into the mouth conveys these to the sensory organ by which they are analysed and interpreted. The nasal cavity is lined with an olfactory membrane, and no doubt snakes can smell also in the more generally unde rstood sense of the word.
A remarkable recent discovery concerns the use of the loreal pit of the Pit Vipers . It has been established, both by experiment and by interpretation of its structure that it is a thermo-sensitive organ and can detect radiant heat in very minute amount. It seems most probable that its use is to discover the presence and position of warm-blooded animals, on which the snakes prey, in complete darkness . The bottom of the pit consists of a membrane behind which is an inne r cavity filled with air; heat rays entering the pit cause this enclosed air to expand, and nerves ending in the membrane respond to the movement and convey the appropriate sensation to the brain. As the pair of pits are on opposite sides of the face the snake can determine
